Selective inhibition of the tumor marker aldo-keto reductase family member 1B10 by oleanolic acid.
A human member of the aldo-keto reductase (AKR) superfamily, AKR1B10, was recently suggested as a therapeutic target in the treatment of several types of cancer. Due to its high sequence identity with human aldose reductase (AKR1B1), selective inhibition of AKR1B10 compared with AKR1B1 is required for the development of anticancer agents. In this study, we have examined AKR1B10 inhibition by seven pentacyclic triterpenes (1-7) that show potential anticancer properties. Among them, oleanolic acid (1) was found to be the most potent competitive inhibitor (inhibition constant, 72 nM) with the highest AKR1B10/AKR1B1 selectivity ratio of 1370. Molecular docking of 1 with AKR1B10 and AKR1B1 and site-directed mutagenesis studies suggested that the nonconserved residues Val301 and Gln303 in AKR1B10 are important for determining its inhibitory potency and selectivity. Oleanolic acid (1) also inhibited the cellular metabolism by AKR1B10 (IC(50), 4 μM) and decreased mitomycin C tolerance of colon cancer HT29 cells. Thus, the selective and potent inhibition of AKR1B10 by 1 may be related to a possible cancer inhibitory role.